This paper explores the process of small-scale technological innovation through the concept of experienced and enacted time. By conducting a series of semi-structured interviews with entrepreneurial innovators around issues of time and their ventures, we were able to construct four higher-order concepts: time as a force, as a flow, as relations and as time as a personal, cognitive resource; as well as 12 sub-categories depicting ways in which time and innovation is weaved together. The study concludes with a number of suggestions as to how previous research on innovation may be extended in the light of the present findings. Especially important in this respect is the call for a stronger emphasis in innovation research on intentionality, uncertainty creation, vision and social action as being significant denominators of this phenomenon.
Introduction
An independent technological venture (ITV) is a process of technological innovation which takes place outside of a larger company context and which is driven by one or more entrepreneurial innovators 1 , not seldom spun out of academe. While this form of technology based innovation qua business activity receives more and more attention in the innovation literature, the present paper aims at investigating a fundamental existential aspect of innovation, i.e. how time is perceived, enacted and used, through the window of this phenomenon. Time has been said to be a basic experiential dimension of all human action (McGrath, 1988) . Hence it is likely that the closer one looks at the act of innovation in the sense of pro-active reconfiguration and contestation of the present in order to increase value in the future, the more important the dimension of time will become for understanding innovative behaviour. Future orientation or vision of future is of the essence for innovation to take place (Nightingale, 1998) , and formal and informal time management is often used proactively in entrepreneurial activity to gain advantage (Kuratko, 1995) .
The activity of independent technological venturing has been seen as a reflexive shaping of the world from the individual's point of view, where the small firm is used as a vehicle for techno-economic adaptation and realization of vision. In this conception, innovation and venturing alike are "practices of knowing and doing, of anticipating and acting", and it is exactly here that time in the sense of foresight and future orientation becomes clear (Fuller, 2000) . Simply stated, all human action is directed at some perceived possible future, and to the extent that the innovative venture could be said to carry any particular facilitating qualities or be said to be doing anything special it would have to have a strong bearing on the temporal dimension.
There are many conceivable benefits in understanding how the innovator relates to time, how the venture is immersed in a time dimension, where specifically time may be used as a strategic resource. For one, it may give us some insight into the general psychology of how a vision is managed in innovative activities. In this sense it may facilitate a deeper understanding of the innovation process itself, albeit a process which is dependent for its meaning on the particular context of innovation and its location between technological and business development. We would probably also benefit from a deeper understanding of how time and concomitant outlook on future comes about as an integral aspect of venturing strategy. The prescriptive literature in this field is ubiquitous (e.g. Arnoldo & Majluf, 1996) , and could take advantage from descriptive concepts of venturing strategy drawn from a study of the behavioural/existential foundations of the phenomenon. Part of the aim of this paper is to propose, tentatively, such concepts.
In order to achieve this, the paper is structured so that after this introduction, a deepened theoretical review of some of the elements of this problem is taken up, such as it has been touched upon in the academic literature. This section forms the background against which will follow a short section on method and a presentation of the results of an interview study with key persons in number of technology based startup companies. The results of this interview study will then be synthesized in a discussion section, and theoretical and practical conclusions will be drawn.
Elements of the problem

Independent technological venturing (ITV)
Technological venturing that takes place inside of the company, so called corporate venturing has been shown to differ in significant respects from ITV. For the venturing individual, ITV usually encompass a longer coherent process of transforming a scientific discovery into an innovative product or process that meets customer needs, where in the corporate venture this process is more likely broken down into semiindependent, organizationally distributed segments (Zahra & George, 2000) . In particular, the persons involved in the ITV must themselves develop market share, manufacturing capabilities and strategies to ensure sustained survival as part of the local innovation process (Marino & DeNoble, 1997; Pisano & Wheelwright, 1995) .
Since the ITV cannot draw upon the large resources of the established firm in strategizing their ventures, they must depend on personal ability, adaptation and innovative performance.
At the same time as the independent venture is usually more constrained with respect to finances and has to obtain capital from owners and venture capitalists, these ventures benefit from the direct and active involvement of their owners (Shrader & Simon, 1997) . In addition, the owner's incentives are closely aligned with the success of the firm. These characteristics make the ITV a window into basic cognitive and social processes of innovation quite unlike that of the corporate venture were tight administrative control and planned achievements of salaried managers are more often determinants of process (McDougall et al., 1992) . For our purposes, these more basic processes of innovation requires additional attention.
The cognitive and social process of innovation
The concept of innovation has been suggested to encompass a complex activity which proceeds from the conceptualization of a new idea to a solution of the problem to the actual utilization of economic value (Meyers & Marquis, 1969) . The process of innovation may also contain the innovative artefact as a necessary (but not sufficient) sub-component, and as such be said to be any idea, practice or material artefact perceived to be new by the relevant unit of adoption (Zaltman et al., 1973) .
Hence the most general conceptualization of innovation puts forward as central:
• Novelty, by which something which did not exist before is brought into existence.
• Intentionality, by which this particular new idea, practice or artefact is created and modified by an agent for the purpose of creating value.
• A process of change, by which the process of conceptualizing the idea towards realizing the product and finally letting that product reach a unit of adoption is processual in that it replicates a chain of events.
It is easy to see how all three of these characteristics imply a dimension of time, e.g. priority in the sense of a "before and after", foresight and projection of possibilities, and action towards possible futures.
In the same spirit, Nightingale (1998) has argued that unlike scientific knowledge production, which moves from known facts and models towards an unknown future, innovation describes the opposite in that it starts with unknown conditions and works its way towards a desired end result. Central to the process of innovation then becomes the search for those unknown starting conditions that will achieve the end. The particular mechanisms of envisioning these desired ends and inferring necessary starting conditions must to some extent be dependent on how the innovator interprets the present on the basis of related past experiences or memories. In this sense, when the future trajectory towards a desired goal is projected this is done in the context of what may be referred to as a 'remembered present'. From a cognitive perspective, the individual dimension of the process of innovation may simply be to act on patterns in one's experience, properly recognise how these patterns relate to the situation at hand and the desired goal (Turro, 1986) , and then extrapolate from these a possible future of worth. This process could also be described as "the purposive adaption of means to reach a preconceived end" (Layton, 1974, p. 696) , or somewhat more poetically a movement "from the given to the possible" (Nightingale, 1998, p. 697 ).
The social process of innovation seems to mirror some of these cognitive characteristics. For example, Lowe (1995) emphasises how uncertainty and ambiguity in the social setting as to resources and markets easily becomes a strategic resources which the innovator tend to exploit. The praxis of such exploitation involves the overcoming of obstacles in the social world, e.g. threats to the organization and to the vision. Thus, on a social level innovation proceeds through a manipulation of social/environmental constraints to realize a goal (Stansworth & Curran, 1973) . The specific process of transforming obstacles into "innovative energy" in order to realize the goal may be fertile grounds for researching the connection between the cognitive and the social in innovation. The impermanence of conditions often surrounding truly innovative ventures may also require a "reflexive" attitude on the part of the innovator (Chell et al., 1991) . This is to say an ability not only to work in the context of social turbulence and uncertainty, but also to reflexively adapt within the constraints of the vision and own (group) abilities. Such adaptation could possibly require a hyperreflexivity as to the different "possible selves" (Markus & Nurius, 1986 ) of the individual and his/her ideas, and how these bring to bear on the changing conditions of the venture (e.g. the starting conditions above). We will now look closer at how time as a basic phenomenon may elucidate some of these aspects even more.
The constitutive nature of time Jones (1990) McGrath, 1988) . This linear-quantitative concept of time (Hassard, 1989 ) finds its foremost notable representation in clock time; a dominant modernistic trope which is fundamentally intertwined with the development of industrial society (Clark, 1985) . In management, time is naturally related to productivity, e.g. where efficiency is often evaluated against the period of time it takes to accomplish a given amount of work (Bluedorn & Denhardt, 1988) . Time as resource also presents the problem of allocation and a challenge that has been argued to be the main source of competitive advantage today (Hassard, 1991; Stalk & Hout, 1990) . Quantifiability is inherent in the concept of time qua economic resource.
This concept of time has dominated most research in management and organization studies (Lee & Liebenau, 1999) , however, it is but one in a wide range of conceptions currently on the research agenda. Clark (1985) has argued that a sociologically grounded analysis of time related events requires a theory of time which recognizes time as socially constructed, that is a concept of social time. He emphasizes that modern organizations rely on action based time as well as on more abstract clockbased systems. According to Clark, time is in the enacted event, i.e. events which are defined, created and acted upon by organizational members. Akin to this concept is that of organizational time, which provides the means for synchronizing and coordinating the activities of groups. Gherardi and Strati (1988) regard organizational time as being comprised of a plurality of times, which concretely may involve the planning of activities, but which on a higher level of abstraction takes the form of an imaginative predictive creation of the future context towards which an action is directed. Lawrence and Lorsch (1967) proposed that the time orientation of organizational members play a significant part in departmental differentiation and integration. For example, the members of production and sales departments who got rapid feedback from the market tended to have shorter time orientations (shorter time horizon) which could be shared across the organization. In contrast, researchers in the R&D department who received the final feedback of the success or failure of their projects only long after these had ended, tended to integrate poorly with such departments who received short-term feedback, e.g. marketing and sales (Ebert & Piehl, 1973; Lee & Liebenau, 1999) . This insight bears well on the received wisdom concerning innovators, where the independent innovator bridges the traditional roles of technical development and market. However it is unclear from the literature if one time perspective tends to dominate in such situations. In fact Hofstede (1993) elaborated this divide in time orientation on the level of cultural analysis by adding a dimension of long-term vs. short-term orientation which he found to be basic to work-related attitudes in different cultures.
An understanding of time that somewhat bridges this division may be found in the cyclical time concept. The process of repetition recognized in for instance work on the product life cycle (PLC) is important to our understanding of time. Especially the idea of "cyclical time", where past, present and future turn in a circle (Gurvitch, 1964) is a generally accepted concept in the marketing literature, exemplified by the business cycle of development-production-sale (Kotler, 1991; Davies, 1994) . Fashion cycles, environmental cycles, (e.g. seasonality) and consumers' behaviors, such as the replacement cycle in product sales, offer other examples. On the individual level, people will respond differently to marketing stimuli depending on their position in a number of cycles, such as biorythms and the life cycle, or to events within such cycles (Johnson et al., 1991) . Returning again to the innovator in ITV situations, it may be noted that the product and the market are often at different stages in a number of cycles.
Finally, we may note that competitive environments that are turbulent and unpredictable put demands on the timing responses of individuals and groups (Bartlett & Ghoshal, 1991) . Good timing is an oft cited resource in entrepreneurial ventures, and is central to the entrepreneur's and the innovator's self-perception (Bidhé, 2000) .
In established structures, compliance with schedules and deadlines, punctuality, and awareness of time use is crucial to firm survival (Benabou, 1999) . At the individual level of analysis, phenomena such as time urgency and individuals' perceptions of deadlines have been investigated (Landy et al., 1991) . Time urgency has been linked to individual-level outcomes and Type-A behavior (Conte et al., 1995) . The time urgency literature suggests that time-urgent individuals are more concerned with time, timing and deadlines. In the ITV, the individuals' voicing of these concerns and their attention to time may act as a catalyst or pacing mechanism for subsequent group behaviors (Waller et al., 1999) . If venturing is foremostly perceived as a group activity rather than an individual one, these processes become important, since such a catalytic time urgent individual may encourage higher levels of simultaneous task performance on the group level, i.e. group polychronicity (Conte et al., 1995) .
Method
Participants
The sample was purposive and consisted of 10 entrepreneurial innovators who had been working in technology based entrepreneurial ventures for at least one year, or until such a time when the venture had started to stabilize. Common for all the participants was that they had both been full or partial inventors of the technology around which the venture was developed, as well as having been instrumental in the commercialization of the innovation. The participants had been developing their innovations within a range of fields and were fairly well distributed between biotechnology, pharmaceuticals, information technology (hardware, software and services), and medical technologies.
Procedure
The participants were interviewed in their companies for 1,5-2 hours by 2-4 interviewers at a time. The interviews were semi-structured and questions concerned general aspects of the innovative venture, with a special emphasis on critical enablers and threats to the venture from a temporal perspective. Following Lofland and Lofland (1984) the interviews were documented in detail through note taking, with a particular attention to key quotations with a bearing on temporal aspects. These notes were then compared between the interviewers and transcribed into protocols.
Analysis
All the protocols were read by all the interviewers for threads of common meaning, both as to background data and narrative as well as with respect to quotations made by the participants. An agreement on content was thence established. The individual protocols were then re-read and analyzed line by line and broken down into discrete 12 parts, not with respect to syntactic rules but rather where meaning units, i.e. a 'visible change of meaning' could be identified (Giorgi, 1985) . Emerging themes were written in the margin using codes, which captured the essential quality of what was said by the participant. The themes and their interrelationships were focused on in more detail and similar themes were clustered into categories. These categories were further abstracted into a few higher-order factors, representing master or higher-order concepts (Miles & Huberman, 1994) . The factors were finally used to generate a conceptual model describing the hypothesized interrelationship between the factors and their internal dynamic.
Results
The result of the interviews includes 12 categories subsumed under 4 higher-order concepts which depicts how time and innovation connects in independent technological venturing. 
HIGHER-ORDER CONCEPTS CATEGORIES
The force of time
Time is "real" in the sense that it exerts an independent force and has an impact on the innovation
The future in the past The future in the present Time reification
The flow of time
The innovation is driven forward by the unfolding of events and is acted upon by the innovator in continuous time
Time strategy and learning Tempo and pace The internal time dimension of the innovation
Relational time
The meaning of the innovation is dependent on external actors and negotiated with respect to time
Time and social dependence Time negotiation
Innovator's time
The innovator envisions goals, reduces uncertainty and develops a sense of faith through a perspective on time.
Time and self-constitution Envisioned futures Time and uncertainty Outlook and faith
In what follows these higher-order concepts and categories will be presented. All the citations are chosen as representative for the particular category. 
The flow of time
Time strategy and learning
This category has to do with those aspects of the venture where the innovator acts in a flow of events (or a chain of events) which are partly stimulated by him/herself, and thereby develops knowledge of how things unfold in time. In many ways this behavior can be seen both as a strategy in its own right, as well as a learning process which proceeds by tinkering with events and goals. 
Relational time
Time and social dependence
Time is also a significant factor in terms of how it acts constitutively in the social relations and interdependencies that an innovator develops in the course of the venture. 
Innovators time
Time and self-constitution
The passage of time in the venture pertains in a fundamental way to the personal constitution or self-perception of the innovator. In hindsight the history of a successful venture becomes proof of self-efficacy, e. 
Envisioned futures
The time dimension is present in the venture in terms of envisioned goals or futures.
Often the goal is absolutely key to the concept of innovation. This may be exemplified Earlier the group developed a vision…this hampered our work." Although this last quote was not typical, it should be kept in mind as it deepens our understanding of how the envisioned future plays an important yet ambiguous role in innovation.
Time and uncertainty
Time and uncertainty seems to be inextricably interconnected. One important aspect of the innovative venture that emerged in the interviews was that while objectives might should not be set apart from actual events, especially not since the ambition of this paper is not a handbook for time management in entrepreneurship, but rather an account of how time and innovative activities merge together in a seamless web of meaning; our ambition being to catch some of that meaning.
We saw in the quotes above that time is often perceived to be a force (i.e. (Turro, 1986) . Purposive adaptation thence becomes a more multifaceted concept than we previously understood it to be, namely that the innovator adapts the force of time as well as the more "physical" aspects of the innovation.
The categories of future in the past and future in the present puts the emphasis on the time dimension of earlier and present activities, and goes beyond any trivial conception of time and action. In fact, much like the actor on a stage the innovator here seems to develop an increasing awareness of time, in the sense of past and present events, as being a factor that influence the viability of the projected trajectory of the venture, or the venture's 'innovation script'. He/she has to ask this script: " -will I be able to finish in the time allotted to me in the play? -How can I secure my role?" Off course the innovator can take shortcuts, ad-lib a new script, or find ways of prolonging the play. In any case, time has now become a force to be reckoned with, which can affect change in its own right.
The interview material also gives us an indication of the significance of a time characteristic that we are familiar with since Einstein. Time is fleeting in the sense that it is made up of continuous chains of events that all have their own local significance for the innovator. Earlier in this paper we discussed Zahra and George's (2000) notion of the independent venture as a coherently chained process of events rather than the more fragmented and divisionalized process found in larger company ventures. The category of time strategy and learning brings to the fore specific ways in which the independent innovator acts vis a vis this continuous process and uses it for adaptive strategizing and learning. The relevance of these continuous event chains for the development and identity of the innovator should probably not be underestimated.
They provide the person(s) behind the innovation with a sense of coherence and accountability that may not be equally present in the larger company context. Given this sense of coherence, factors like high tempo and fast pace, become internalized choices of the innovator rather than externalized evils. This is a strong concept in terms of how we conceive of the innovator as an actor who is striving to affect the world. (Bartlett & Goshal, 1991) . It also brings to bear on our understanding of the reflexive attitude of the innovator (Chell et al., 1991) , i.e. his/her ability to reflectively take another actor's position, in that it emphasizes the possibility to enter into a negotiatory mode with respect to time itself and not as would have been expected, merely with respect to other actor's time resources.
The conception of innovator's time is especially interesting in this last regard.
Here we can see how the innovator constitutes him/herself qua innovator/person in close conjunction with time categories. The reasoning here is that self-efficacy may come about in the tracks of an innovative time line, or even in the absence time spent innovating. It is interesting to note that both lack of experience as well as abundance of it (i.e. time spent as innovator) seemed to be good explanations of a pro-active venturing personality. We have also argued that outlook and faith of the innovator is related to how he/she realizes a professional ethos of involvement and constructiveness. It is possible in this respect that depending on the time spent as an independent technological innovator, spontaneity or professional ethos may play relatively different roles, but possibly with similar effects if in the same person.
Envisioned futures lends further complexity to the relation of person and time in innovation in that the goal setting and goal directedness referred to by Nightingale (1998) implies a conception of the future as being sticky enough to project visions onto, but at the same time malleable enough to be changed into the desired state. In our opinion this concept thence connects a natural personal attitude of weak constructivism, with the fact that time introduces real uncertainties that will have to be dealt with. But rather than simply seeing the innovator as a person who exploit uncertainties and ambiguities (Lowe, 1995) , we are able to discern from this complex an innovator who develops and maintains a reflexive attitude vis a vis the world qua script, resource, goal and restriction, that comes very close to the actor/scene metaphor touched upon earlier.
Conclusions
This paper has aimed to investigate time and innovative entrepreneurship in so called Independent Technological Ventures (ITVs). The study found that time is, not merely an autonomous variable affecting the innovation process, but rather an existential dimension for the innovator which is enacted, used and affected in a diversity of ways during this process. This is to say that time and innovation cannot be viewed as independent factors, but as existentially intertwined in ways that are contextually meaningful to the innovator. The ways that the interviewed innovators reported on time and innovation, led us to develop four concepts from which to understand this intricate interplay: i.e. time as a force, as a flow, as relations and as personal, cognitive resource. All these concepts tie in with the process of innovation as emerging from the 24 innovator's experience and actions, and help us understanding this involved process of creation.
In our view, the concept of innovation has been investigated under the assumption that novelty and commercialization are the most important components to be reckoned with. Our study however put forward intentionality, uncertainty creation, vision and social action as being the most significant denominators of this phenomenon. The application of a time perspective onto innovation helped us see these categories more clearly, perhaps because of the fundamental significance of time to all human (and physical) endeavors. As has been evident, we do not offer any normative implications for how to better manage your time as an innovator, but only (hopefully) a glimpse into the descriptive complexities of the phenomenon.
Notes
1. It has become common to refer to the innovator as the person who comes up with the idea or the invention, i.e. who is central to the ideation and concept phase of the innovation cycle, and to the entrepreneur as the person who takes the concept to the market place. In the case of ITVs this distinction is wanting for simple reason that the same person(s) often play instrumental roles in the whole of the chain of innovation, i.e. from the concept phase, over development, prototyping, industrialization and commercialisation. Thus these individuals should be referred to as "innovators" rather than entrepreneurs, in that they engage in innovation rather than just commercialisation.
